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Background
Punctuate mineralizations -chondroplasia punctuata (CDP) -are observed in several diseases of various etiologies, some of which are well recognized, while others require further studies. Chondrodysplasia punctuata is a rarely occurring skeletal dysplasia characterized by stippled, punctuate calcifications around joints and within cartilages. Calcifications are most often located in the epiphyses of long bones and soft tissues around joints and vertebral column. They constitute radiological signs of chondrodysplasia punctuata. CDP occurs in hereditary metabolic diseases [1, 2] , chromosomal aberrations [3] , may be one of the symptoms of fetal alcohol syndrome (FAS) [4] , may occur in children of mothers with vitamin K deficiency [5] or mothers treated with warfarin [6] . There are also reports in the literature regarding the association of CDP with autoimmunological disease diagnosed in a mother (e.g. systemic lupus erythematosus) [1, 7, 8] .
Foci of calcification formed during osteogenesis are observed in newborns, although they may be seen as early as during Signature: © Pol J Radiol, 2013; 78(2): 57-64 DOI: 10.12659/PJR.883947 C A S E R E P O R T fetal life. Due to epiphyseal ossification, calcifications are no longer visible at the preschool and later age (they often disappear in the 2 nd or 3 rd year of life).
Foci of mineralization and calcifications of epiphyseal cartilage visible on plain x-ray pictures are secondary to early improper calcium deposition and also occur in cartilages that usually do not undergo calcification, such as trachea, larynx, bronchi, distal ends of the ribs.
Phenotypically, children exhibit a variety of symptoms depending on the type of CDP and etiology of this disorder: dysmorphic facial features, nose hypoplasia, sunken nasal bridge, symmetrical or asymmetrical shortening of proximal ends of limbs, other bone anomalies, ichthyosis [1, 2, 9, 10] .
The goal of this work is to present clinical data and results of imaging studies of two newborn babies with chondrodysplasia punctuata and to shortly illustrate current knowledge on etiopathogenesis as well as radiological and clinical symptoms of diseases associated with CDP.
Case Report

Case 1
A five-day-old male baby, born in the 39 th week of pregnancy was admitted to Neonatology Clinic due to hypoplastic anterior nares and breathing problems. On physical examination we noted craniofacial anomaly in a form of flattening and shortening of nasal bridge, improper setting of anterior nares and mongoloid eyelids. Moreover, we observed arched feet, overlapping fingers, a transverse groove on the left palm and shortened distal phalanges. There were eruptions on the skin resembling newborn toxic erythema. Severely impaired nasal patency caused increased breathing effort. Breathing problems required transient use of oropharyngeal tube and oxygen therapy. In neurological examination we noted decreased muscle tone in the lower limbs. Serological studies excluded congenital cytomegalovirus (CMV) and protozoan Toxoplasma gondii infection. Cytogenetic study revealed normal karyotype.
Radiological symptoms
X-ray bone pictures visualized symmetrical stippled calcifications located bilaterally, mainly in the paravertebral lumbosacral region. Lesions of similar morphology were also visible at a level of hip joints, maxillary angle, around wrists and feet (Figures 1 and 2 ). There were numerous anomalies of vertebral bodies ( Figure 3 ).
Computed tomography (CT) of facial bones showed significantly smaller piriform aperture, right-sided nasal septum deviation and vertical position of nasal bones.
Based on the results of radiological studies and clinical picture we suggested the diagnosis of chondrodysplasia punctuata of brachytelephalangic type.
At the age of 31 days patient was transferred to the Department of Pediatric Otolaryngology at another hospital in order to continue the diagnosis and verify indications for surgical correction of nasal deformation.
Case 2
A male baby born in asphyxia in the 38 th week of pregnancy was admitted to the Neonatology Clinic on the first day of life in severe general condition for selective head cooling using "cool cup" method. On physical examination we noted dysmorphic facial features, nasal deformation, lowset ears, thoracic cavity malformation, petechiae, skin cyanosis. In neurological examination we noted loss of spontaneous limb movements, absence of deep-tendon reflexes and significant general hypotonia. Severe breathing difficulties required treatment with tracheostomy. Audiological consultation confirmed bilateral sensorineural hearing loss.
Serological studies excluded congenital cytomegalovirus infection and toxoplasmosis. The karyotype was normal.
Radiological signs
Plain chest x-ray visualized numerous stippled calcifications located bilaterally around the vertebrae ( Figure 4 ). Point calcifications were also visible at a level of laryngeal and tracheal cartilage ( Figure 5 ) and bilaterally at the level of feet.
Brain MRI showed abnormal signal intensity in the white matter, myelinated posteroinferior part of brainstem, loss of myelin in the supratentorial region, presence of blood in posterior horns of lateral ventricles. Severe spinal canal stenosis with spinal compression ensuing from abnormal anterior dislocation of C1 vertebra was noted in coronal cross-section ( Figure 6 ).
CT examination of craniocervical junction and cervical spine confirmed dislocation of C1 body in atlantoaxiliary joint with anterior displacement of C1 vertebra in relation to C2, visualized disrupted bone structure of vertebral bodies in cervical spine and presence of severely mineralized foci at the level of larynx (Figures 7A, 7B and 8).
Child was not referred to neurosurgical treatment due to high surgical risk.
Metabolic diagnostics revealed normal levels of ammonia, lactic acid, pyruvic acid and very long-chain fatty acids (VLCFA). Diagnosis of type 1 rhizomelic chondrodysplasia punctuata was suggested on the basis of imaging studies and clinical picture.
Molecular analysis of patient DNA (coding regions together with adjacent intron sequences of PEX7 gene) was conducted. Result of molecular examination did not confirm 
Discussion
Chondrodysplasia punctuata (CDP) was first described by Conradi in 1914 [11] . Minute foci of calcification are seen in a variety of diseases of diverse etiologies. CDP is associated with inborn metabolic diseases in the course of peroxisome dysfunction and disturbances of cholesterol biosynthesis as well as other inborn metabolic errors, including type 2 mucolipidosis, type 3 mucopolysaccharidosis and gangliosidosis GM1 [1, 2] . Vitamin K-dependent metabolic abnormalities [5] , use of warfarin during pregnancy [6] , autoimmunological disease in a mother (systemic lupus erythematosus) [1, 7, 8] , fetal alcohol syndrome FAS [4] , chromosomal aberrations: trisomy 18 and 21 and Turner syndrome [3] , which give symptoms typical for CDP, exert harmful influence on the embryo.
Clinical symptoms may manifest as: psychomotor impairment, dysmorphic facial features (nose hypoplasia, sunken nasal bridge, large and prominent forehead), skin lesions (ichthyosis), alopecia areata, cataract, hearing impairment, arthropathies with contractures, congenital heart disease.
A typical feature noted in radiological studies involves presence of punctate calcifications in the cartilages of trachea, larynx, bronchi and nose, as well as around joints and vertebra during neonatal period and infancy.
Calcifications usually disappear around 2 nd -3 rd year of life. Bone mineralization is usually insufficient. There are also defects of the spine -butterfly vertebrae and abnormal vertebral curvature -most often kyphoscoliosis. Limb length may be abnormal due to symmetrical or asymmetrical shortening of proximal limb bones. Table 1 presents a compilation of clinical and radiological symptoms as well as genetic data regarding specific comorbidities coexisting with chondrodysplasia punctuata based on the available literature [1-6,9,11-14].
Normal karyotypes found in both neonates presented in this publication allowed for exclusion of trisomy 18 and 21 as well as Turner syndrome as a cause of CDP. Based on medical history, we also excluded FAS syndrome, autoimmunological diseases (systemic lupus erythematosus) in children's mothers, vitamin K deficiency and warfarin use. Zellweger syndrome was excluded based on normal VLCFA levels and magnetic resonance brain imaging.
Chondrodysplasia punctuata is a rare skeletal dysplasia characterized by occurrence of stippled point calcifications around joints and in cartilages of larynx, trachea, bronchi and nose. Respiratory system anomalies ensuing from abnormal cartilage structures lead to respiratory problems of varying intensity, which may be the cause of death during infancy. Respiratory problems observed in both presented patients required transient use of oropharyngeal tube and oxygen therapy in the first case and tracheostomy in the other. Differential diagnosis included two types of chondrodysplasia punctuata.
In the first case, shortened distal phalanges and presence of point calcifications at the level of wrists, feet and mandibular angles suggested the brachytelephalangic type of chondrodysplasia punctuata.
In the second case, a diagnosis of type 1 rhizomelic chondrodysplasia punctuata was suggested based on severe general condition, severe general hypotonia, bilateral sensorineural hearing loss and congenital anomaly of C1 vertebral body as well as critical spinal stenosis.
Spinal canal stenosis is a frequent sign of bone dysplasia, while it rarely occurs in chondrodysplasia punctuata. Several dozen cases were published regarding coexistence of spinal canal stenosis and vertebral instability with CDP [9, [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] . Literature described stenosis of cervical part of spinal canal and dislocation of C1 vertebral body in the atlantoaxillary joint in the following chondrodysplasias: rhizomelic type (RCDP1), In the second case molecular analysis was performed to confirm or exclude PEX7 gene mutation associated with type 1 RCDP1, in which coexistence of cervical spine instability was most frequently observed. In this case, we did not demonstrate PEX7 gene mutation, which does not rule out the remaining subtypes of chondrodysplasia: CDPX1 or CDPX2. However, it requires performing other genetic studies. 
